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(57)Abstract: 

PURPOSE: To prevent disturbance from being 
given to the operating when switching a 
multiplex control circuit and to suppress an 
overvoltage based on an appropriate current 
value depending on the location of the accident. 
CONSTITUTION: A controller for a wire- 
wound induction machine is provided with a 
cycloconverter 5 connected to the secondary 
winding of a wire-wound induction machine, 
duplex control circuits 1 1 A and 1 IB which 
control the cycloconverter 5, a control circuit 
selecting means 1 9 which switches the control 
circuits 1 1 A and 1 IB to each other, a switching 
means 101 which short-circuits the secondary 
winding, and a switching means control circuit 
103 which operates the switching means 101 at 
the time of switching the control circuits 1 1 A 
and 1 IB. A chopper in which a plurality of 
series circuits respectively consisting of 
resistors and switching elements are arranged in parallel and a chopper controller which 
adjust the number of series circuits to be operated are provided as a means which 
suppresses an overvoltage generated when a short-circuiting accident occurs in a power 
system. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Connect the primary winding of a coil form induction machine to electric 
power system, and the power converter which supplies the power of a variable 
frequency to the secondary winding of this coil form induction machine is connected. In 
the control unit of the coil form induction machine which adjusts the frequency of the 
power supplied to said secondary winding with this power converter based on the 
rotator rotational speed of said coil form induction machine, and the frequency of 
electric power system A control circuit selection means to choose two or more control 
circuits for controlling said power converter, and the control circuit which controls said 
power converter among two or more of these control circuits, A switching means to 
separate the secondary winding of said coil form induction machine from said frequency 
converter, and to short-circuit it, The change of said control circuit is detected based on 
the I/O signal of said control circuit selection means. The control unit of the coil form 
induction machine characterized by providing the switching means control circuit which 
said switching means is operated before the change of this control circuit, and suspends 
actuation of said switching means after change termination. 

[Claim 2] It is the control device of a coil form [ where said frequency converter is a 
cycloconverter in the control device of a coil form induction machine according to . 
claim 1 ] induction machine. 

[Claim 3] It is the control device of the coil form induction machine characterized by 
consisting of a switching element which opens and closes the short circuit which 
consists of a rectifier bridge by which said switching means is connected with said 
secondary winding in the control device of a coil form induction machine according to 
claim 1 , and this secondary winding and a rectifier bridge. 

[Claim 4] Connect the primary winding of a coil form induction machine to electric 
power system, and the power of a variable frequency is supplied to the secondary 
winding of this coil form induction machine. In the control unit of the coil form 
induction machine which adjusts the frequency of the power supplied to the primary 
winding of said coil form induction machine by which adjustable-speed operation is 
carried out to the frequency of said electric power system The converter which changes 
the alternating current power from a power source into direct current power, and smooth 
KONDESA which carries out smooth [ of the output direct current voltage of this . 
converter ], The inverter which changes into alternating current power the direct current 
power by which smooth was carried out, and is supplied to the secondary winding of 
said coil form induction machine by this smooth KONDESA, The electrical potential 
difference of the direct current which operates the accident detection equipment which 
detects the short circuit accident in said electric power system, and two or more 
switching elements which constitute said converter, and flows to the input side of said 
inverter, and the both ends of said smooth KONDESA is controlled. And the converter 
controller which performs operation and a halt of said converter according to the signal 
from said accident detection equipment, The converter controller which controls the 
current which operates two or more switching elements which constitute said inverter, 
and flows to the secondary winding of said coil form induction machine, and performs 
operation and a halt of said inverter according to the signal from said accident detection 
equipment, The series circuit of resistance and a switching element by the chopper 
which it comes to connect with said smooth KONDESA and juxtaposition two or more 
sets, and the accident detecting signal from said accident detection equipment The 
control unit of the coil form induction machine characterized by providing the chopper 
control machine which adjusts the number of the series circuit of said chopper operated 



according to electrical-potential-difference change of the both ends of said smooth 
KONDESA. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control unit of the induction 
machine which gives the power of a variable frequency to the secondary winding of a 
coil form induction machine, and carries out adjustable-speed operation. 
[0002] 

[Description of the Prior Art] Since the adjustable-speed operation system constituted 
from adjustable-speed prime movers, such as a wind mill, a hydraulic turbine, and a 
reversible pump turbine, a coil form induction machine, and a power converter can be 
operated with the optimal rate of a prime mover 1 , and an output according to a wind 
force, fall, and the head, utilization is measured. 

[0003] Drawing 10 is what showed the common adjustable-speed operation system 
which used the cycloconverter 5 to the frequency converter, the adjustable-speed prime 
mover 1 and the coil form induction machine 3 are connected, and the turning effort of a 
prime mover 1 is transmitted to the rotator of an induction machine 3. The primary- 
winding terminals U, V, and W of the coil form induction machine 3 are connected to 
the power-source bus-bar 7 of this system led to electric power system, and the power 
of a variable frequency with which the secondary- winding terminals u, v, and w passed 
through the cycloconverter 5 from the power-source bus-bar 7 is supplied. A 
cycloconverter 5 has each thyristor bridge 5 AU for phases to which antiparallel 
connection of the thyristor bridge of a right group and a negative group is carried out, 
5 AV, and SAW, and changes the frequency of the power supplied through a power 
transformer 9 from the power-source bus-bar 7. The control circuit 1 1 of a 
cycloconverter 5 controls the output voltage and the phase of a cycloconverter 5 by the 
signal acquired from the voltage transformer 13 connected to the output side of the 
primary winding of the coil form induction machine 3, the rotation detector 15 which 
detects the rotational frequency of the coil form induction machine 3, and the current 
detector 1 7 which detects the current of a secondary winding. 

[0004] In such an adjustable-speed operation system, if fault arises in the control circuit 
1 1 of a cycloconverter 5, there is a possibility of damaging the thyristor of a component, 
as well as the ability of a cycloconverter 5 not to operate normally, and it can be said 
that the dependability of the control circuit 1 1 of a cycloconverter 5 is influencing the 
dependability of this system. However, the control circuit 1 1 of a cycloconverter 5 was 
a complicated circuit, and since it consisted of many components, it had a limitation in 
the improvement in dependability by the circuit design and components selection. 
Therefore, multiplexing of a control circuit 1 1 is performed. 
[0005] Drawing 1 1 shows the example which doubled the control circuit 1 1 of a 
cycloconverter 5 (A system, B system). In this system, the control circuit selection 
means 19 chooses one control circuit which actually controls a cycloconverter 5 from 
control circuits 1 1 A and 1 IB, is a selection means to output that selection signal to 
control circuits 1 1 A and 1 IB, and shows the example of a configuration of the control 
circuit selection means 19 to drawing 12 . 

[0006] In drawing 12 , 19a, 19b, 19c, and 19d are [ an inverter and 19g of the AND gate 



and 1 9e and 1 9f ] flip-flops. If A system breaks down in the state of reset, A system 
selection signal beta currently outputted to control circuit 1 1 A is set to 0, and flip-flop 
19g turns off the gate signal to the cycloconverter 5 from control circuit 1 1 A, when A 
system failure signal alpha is set to 1. Therefore, if back pressure applies and turns off 
in the thyristor which is not commutated and has already been turned on, all thyristors 
turn off and a cycloconverter 5 is turned off. If a cycloconverter 5 turns off, when Signal 
gamma is set to 1, the output of AND-gate 19a will be set to 1, and flip-flop 19g will be 
set. B system breaks down — **** (B system failure signal delta= 0) — the output 
epsilon of 19d of AND gates is set to 1. If B system selection signal epsilon currently 
outputted to control circuit 1 IB is set to 1, the gate signal to the cycloconverter 5 from 
control circuit 1 IB is turned on, and will be in the condition that B system was chosen. 
[0007] Although the above explained the actuation as which A system breaks down and 
B system is chosen when A system was chosen, the same is said of the actuation as 
which B system breaks down when B system is chosen, and A system is chosen. 
[0008] Although the cycloconverter 5 is once stopped in this example in case the 
control circuits 1 1 A and 1 IB of a cycloconverter 5 are changed, this is based on the 
following reasons. When the timing of a gate pulse shifts in case control circuits 1 1 A 
and 1 IB are changed since it is carried out by the timing of the gate pulse of the 
sequence of having opted for control of a cycloconverter 5, it becomes impossible that 
is, to operate a cycloconverter 5 to normal, such as producing commutation failure. 
Therefore, also in case a control circuit 1 1 is changed, the strict continuity of control is 
required. However, since control circuits 1 1 A and 1 IB cannot be changed with a strict 
continuity maintained, once stopping a cycloconverter 5, control circuits 1 1 A and 1 IB 
have been changed. 

[0009] For this reason, it is during the change of control circuits 1 1 A and 1 IB un- 
arranging [ for which the effective power of this system and reactive power change 
suddenly ]. 

[0010] Since the control is performed to the timing of a gate pulse, the above-mentioned 
problem exists about the control circuit, and the power converter not only using a 
cycloconverter but a semi-conductor can be said to be that the perfect cure is not taken 
conventionally about the improvement in dependability of the control circuit of the 
power converter using a semi-conductor. 

[001 1] Other conventional examples of the adjustable-speed generation-of-electrical- 
energy system by which coil form induction generator 3' is connected are shown in the 
adjustable-speed prime movers 1, such as a hydraulic turbine, at drawing 13 . In this 
drawing, it had the converter 21, the chopper 23, the smoothing capacitor 25, and the 
inverter 27 as a frequency converter, and has the converter controller 29, the chopper 
control machine 31, and the inverter controller 33 as a control circuit of a frequency 
converter. Furthermore, the 1st transformer with which 35 is inserted in electric power 
system and 37 is inserted in drawing 1313 between electric power system 35 and coil 
form induction generator 3', The 2nd transformer for 39 to supply the secondary- 
winding side output power of coil form induction generator 3 1 to a converter 21, The 1st 
electrical-potential-difference detector with which 41 detects the electrical potential 
difference of the both ends of a chopper 23, the 2nd electrical-potential-difference 
detector with which 43 detects the secondary- winding side output voltage of coil form 
induction generator 3', The accident detection equipment with which 45 detects the 
short circuit accident of electric power system 35 etc., the 1st current detector which 
detects the current to which 47 flows to a secondary winding, the 2nd current detector 
with which 49 detects the input current of a converter 21, and 5 1 are 3rd current 
detector which detects the current of the input side of the 2nd transformer. 



[0012] When short circuit accident etc. arose, the overvoltage control means of the 
chopper 23 was carried out to electric power system 35, it was prepared in it, and as 
shown also in drawing 14 , it consists of resistance 53 and a self-extinction of arc form 
switching element 55. Here, the case where a gate turn off thyristor (hereafter referred 
to as GTO) is used as a self-extinction of arc form switching element 55 is considered. 
[0013] In such an adjustable-speed generation-of-electrical-energy system, it generates 
electricity by rotating the rotator of coil form induction generator 3' connected with this 
adjustable-speed prime mover 1 by rotation of the adjustable-speed prime mover 1 at 
the time of operation, and it usually supplies power to electric power system 35. 
Although coil form induction generator 3' needs to make in agreement the frequency of 
the power supplied to the secondary winding of this coil form induction generator 3', 
and the frequency of the power which flows to electric power system 35 in order to 
supply the generated power to electric power system, the rotational frequency of the 
adjustable-speed prime mover 1 does not restrict that it is always in agreement with the 
frequency of the power of electric power system 35, but according to the occasional 
situation, changes a rotational frequency and is operated. Then, it compensates for the 
difference of the frequency of the power which flows to electric power system 35, and 
the rotational frequency of the rotator of coil form induction generator 3 f with the 
frequency of the power supplied to the secondary winding of this coil form induction 
generator 3', and the power frequency generated in the primary winding of this coil form 
induction generator 3' is operated in this way synchronizing with electric power system 
35. 

[0014] Moreover, when short circuit accident occurs in electric power system 35, the 
following actuation is performed in order to protect a system. That is, if short circuit 
accident occurs in electric power system 35, accident detection equipment 45 will detect 
the occurrence of accident, and will send an accident occurrence signal to the inverter 
controller 33, the converter controller 29, and the chopper control machine 31. This 
inverter controller 33 and this converter controller 29 which received the accident 
occurrence signal carry out the extinction of arc of the self-extinction of arc form 
switching element of an inverter 27 and a converter 21 immediately, respectively, 
suspend switching actuation, and suspend operation of this inverter 27 and this 
converter 21. If an accident occurrence signal is received, the chopper control machine 
31 will call immediately the roll of the self-extinction of arc form switching element 55 
of a chopper 23, will make chopper actuation start, and will reduce the electrical 
potential difference of the both ends of this chopper 23 by making power consume in 
the resistance 53 of this chopper 23. If the accident in electric power system 35 is 
recovered, accident detection equipment 45 will output a no accident signal to the 
inverter controller 33, the converter controller 29, and the chopper control machine 31. 
This inverter controller 33 and this converter controller 29 which received the no 
accident signal resume switching actuation of the self-extinction of arc form switching 
element of an inverter 27 and a converter 21 immediately, respectively, and resume 
operation of this inverter 27 and this converter 21, respectively. The chopper control 
machine 3 1 which received the no accident signal carries out the extinction of arc of the 
switching element 55 of a chopper 23 immediately, and stops chopper actuation. 
[0015] In the above-mentioned configuration, an example of the main circuit of an 
inverter 21 is shown in drawing 15 . When GTO(s) 57a-57f are used for an inverter 21 
as a switching element, Diodes 59a-59f are connected to reverse juxtaposition at each 
switching element. 

[0016] In order to control the alternating current of the output side of an inverter 27 to 
be shown in drawing 16 R> 6, the inverter controller 33 the example Current IUi-IWi 



which flows to each phase of the current of each phase of the output side of an inverter 
27, i.e., the secondary winding of the coil form induction generator 3, is detected. The 
three phase / two phase conversion of this current are carried out by the three phase /■ 
two phase converter 61, and the deflection eDi and eQi of the output signals IDi and IQi 
of this three phase / two phase converter 61, and desired value IDi* and IQi* is inputted 
into the proportional-plus-integral control machines (it considers as a PI control 
machine hereafter) 63 and 65, respectively. The output signals VDi and VQi of these PI 
control machines 63 and 65 are inputted into a two phase / three phase converter 67. 
The output signals VUi, VVi, and VWi of this two phase / three phase transducer 67 are 
inputted into the PWM controller 69 as an electrical-potential-difference command 
value of each phase of an inverter output side. The PWM controller 69 The output 
signals VUi and VVi of a two phase / three phase converter 67, The switching elements 
57a-57f of an inverter 27 are called the roll and extinction of arc operated by generating 
an PWM signal and using this PWM signal as gate signal Gli-G6i by comparing the 
triangular wave inputted from VWi and the triangular wave generator 71, respectively. 
Moreover, the inverter controller 33 is the output signal VJ of accident detection 
equipment 45. If the occurrence of accident is shown, the extinction of arc of all the 
self-extinction of arc form switching elements 57a-57f of an inverter 27 will be carried 
out. 

[0017] An example of the main circuit of a converter 21 is shown in drawing 17 . As 
shown in this drawing, when a converter 21 uses GTO(s) 73a-73f as a switching 
element, Diodes 75a-75f are connected to reverse juxtaposition at each switching 
element. 

[0018] The converter controller 29 is the direct-current side electrical potential 
difference Vd of a converter 21, in order to control the direct-current side electrical 
potential difference and input-side current of a converter 21 for the example to be 
shown in drawing 18 R> 8. It detects and is the deflection eDcl with desired value 
VDc* of this electrical potential difference. It inputs into the PI control machine 77, and 
current desired value IDc* is obtained with this PI control vessel 77. On the other hand, 
the primary side edge child electrical potential difference VAc of the 2nd transformer 
39 and the upstream input current IAc of this transformer 39 are detected. Effective 
power / reactive power detector (It considers as PQ detector hereafter) It inputs into 79 
and is the reactive power Qc of the upstream of a transformer 39 by this PQ detector 79. 
It detects and is this reactive power Qc. Deflection eQcl with reactive power desired 
value Qc * It inputs into the PI control machine 8 1 . Current desired value IQc* is 
obtained from this PI control machine 81 . When q shaft is set as the axis of coordinates 
with which about 90 degrees of phases progressed the axis of coordinates with the 
upstream electrical potential difference VAc of the 2nd transformer 39, and the sense of 
the vector of an inphase from d shaft and said d shaft here, current desired value IDc* 
called for from the direct-current side voltage deviation of a converter 21 is the vector 
of d shaft and an inphase, and current desired value IQc* called for from the upstream 
reactive power deflection of the 2nd transformer 39 is the vector of q shaft and an 
inphase. 

[0019] The converter controllers 29 are the currents IU, IV, and IW of the ac side of a 
converter 21 by the 2nd current detector 49. It detects, it inputs into a three phase / two 
phase converter 83, and the output is inputted into quiescence / rotational-coordinates 
converter 85. Quiescence / rotational-coordinates converter 85 is phase thetao of this 
electrical potential difference VAc obtained from the output of said three phase / two 
phase converter 83, and the primary side edge child electrical potential difference VAc 
of the 2nd transformer 39 through the phase-locked loop (it considers as Following 



PLL) 87. The current detection value IQc of an inphase is outputted to said d shaft at the 
current detection value IDc and said q shaft of an inphase. 

[0020] The converter controller 29 is the deflection eDc2 of the current detection value 
IDc of an inphase to current desired value IDc* of an inphase, and d shaft in d shaft. It 
is the deflection eQc2 of the current detection value IQc of an inphase to current desired 
value IQc* of an inphase, and q shaft in q shaft. It inputs into the PI control machines 
89 and 91, respectively. Coordinate transformation is carried out with 
rotation/quiescence coordinate transformation vessel 93, respectively, and the output 
signals VDc and VQc of these PI control machines 89 and 91 are the output signal Va 
of this rotation/quiescence coordinate transformation machine 93, and Vb. Further, it is 
changed into the electrical potential differences VUc, VVc, and V Wc of a three phase, 
and is inputted into the PWM converter 97 by a two phase / three phase converter 95. 
This PWM converter 97 generates an PWM signal by comparing the triangular wave 
from the output signals VUc, VVc, and VWc and the triangular wave generator 99 from 
a two phase / three phase converter 95, respectively. By using the generated PWM 
signal as gate signal Glc-G6c, the self-extinction of arc form switching elements 73a- 
73f of a converter 21 are called the roll and extinction of arc operated. Moreover, the 
converter controller 29 is the output signal VJ of accident detection equipment 45. If the 
occurrence of accident is shown, the extinction of arc of all the self-extinction of arc 
form switching elements 73a-73f of a converter 21 will be carried out. 
[0021] Accident detection equipment 45 detects the electrical potential difference VAc 
of the low-tension side of the 1st transformer 37, and as compared with reference 
voltage value VAc.SET set up beforehand, if VAc is larger than VAc. SET, it will 
output an accident occurrence signal. Supposing VAc is smaller than VAc.SET, an 
operation signal will usually be outputted. 

[0022] Supposing the chopper control machine 3 1 receives the signal from accident 
detection equipment 45 and an accident occurrence signal is inputted, a chopper 23 will 
be made to start chopper actuation. It is the electrical potential difference Vd of the both 
ends of a chopper 23 where the chopper control machine 3 1 is detected by the 1 st 
electrical -potential-difference detector 41 in chopper actuation. It inputs and is this 
electrical-potential-difference detection value Vd. Electrical-potential-difference 
maximum Vd.max beforehand set as the chopper control machine 3 1 If large, will call 
the roll of the self-extinction of arc form switching element 55 of a chopper 23, 
resistance 53 will be made to consume sink power for a current, and the electrical 
potential difference of the both ends of a chopper 23 will be reduced. Moreover, the 
chopper control machine 3 1 is the electrical-potential-difference detection value Vd. 
Electrical-potential-difference minimum value Vd.min beforehand set as the chopper 
control machine 31 If it becomes small, the extinction of arc of the self-extinction of arc 
form switching element 55 of a chopper 23 will be carried out, and the power 
consumption in resistance 53 will be suspended. And if the signal from accident 
detection equipment 45 turns into a no accident signal, this chopper control machine 3 1 
will suspend chopper actuation. 

[0023] Now, supposing three-phase short circuit accident occurs in the electric power 
system shown in drawing 19 at the point X comparatively near an adjustable-speed 
generation-of-electrical-energy system, to the upstream of coil form induction generator 
3' of an adjustable-speed generation-of-electrical-energy system, the short-circuit 
current containing the dc component decided in the direction of the internal induced 
voltage vector at the time of a short circuit will flow here. Although this current is 
decreased with the time constant of the primary-winding circuit of coil form induction 
generator 3', the induced voltage of a frequency occurs considerable the bottom in the 



rotational speed of a rotator by the dc component of a primary-winding current at the 
secondary winding of the coil form induction generator 3. 

[0024] The occurrence of short circuit accident is detected by the short circuit accident 
detector 45, in order that the inverter controller 33 may carry out the extinction of arc of 
the self-extinction of arc form switching elements 57a-57f of an inverter 27 according to 
the accident occurrence signal of this short circuit accident detector 45, the induced 
voltage generated in said secondary winding is rectified by the diodes 59a-59f of an 
inverter 27, it becomes direct current voltage, a smoothing capacitor 25 is charged, and 
the electrical potential difference of the both ends of this smoothing capacitor 25 rises. 
[0025] Electrical potential difference Vd of the both ends of a smoothing capacitor 25. 
The chopper control machine 3 1 currently supervised is this electrical potential 
difference Vd. Maximum electrical-potential-difference value Vd.max set up 
beforehand If it exceeds, the roll of the self-extinction of arc form switching element 55 
of a chopper 23 is called, a current is passed to resistance 53, and it is the electrical 
potential difference Vd of the both ends of a smoothing capacitor 25. It is made to fall. 
This electrical potential difference Vd Minimum electrical-potential-difference value 
Vd.min beforehand set as the chopper control machine 31 If it becomes small, this 
chopper control machine 3 1 will carry out the extinction of arc of the self-extinction of 
arc form switching element 55 of a chopper 23, and will suspend chopper actuation. 
[0026] They repeat the above-mentioned actuation until the chopper control machine 31 
and a chopper 23 change the signal sent from accident detection equipment 45 to a no 
accident signal from an accident occurrence signal. The voltage waveform of the both 
ends of the chopper 23 in such a case and the gate signal for the self-extinction of arc 
form switching element 55 are shown in drawing 20 . 

[0027] On the other hand, although an adjustable-speed generation-of-electrical-energy 
system will perform the same actuation as the case where short circuit accident occurs at 
Point X if the point which three-phase short circuit accident generated considers as the 
point Y comparatively distant from the adjustable-speed generation-of-electrical-energy 
system as shown in drawing 19 Since the impedance of the network between Point Y 
and an adjustable-speed generation-of-electrical-energy system is larger than the 
impedance of the network between Point X and an adjustable-speed generation-of- 
electrical-energy system, The direction at the time of generating at Point Y from the 
case where short circuit accident generates the short-circuit current containing the dc 
component decided by the sense of the internal induced voltage vector which flows to 
the primary winding of coil form induction generator 3' at Point X becomes small. 
Consequently, the electrical potential difference generated in the secondary winding of 
coil form induction generator 3' also becomes small, and the charge rate of a smoothing 
capacitor 25 becomes slow. 

[0028] Even in such a case, electrical potential difference Vd of the both ends of a 
smoothing capacitor 25 Maximum electrical-potential-difference value Vd.max 
beforehand set as the chopper control machine 3 1 Although a chopper 23 will begin 
actuation as shown in drawing 2 1 if it reaches Electrical potential difference Vd of the 
both ends of a smoothing capacitor 25 In spite of a climbing speed being slow (that is, 
the energy which flows into a smoothing capacitor 25 being small), at the time of the 
overvoltage control by the chopper 23 Electrical potential difference Vd of the both 
ends of a smoothing capacitor 25 Pass the same current as the case where a climbing 
speed is quick (that is, the energy which flows into a smoothing capacitor 25 is large), 
to the resistance 53 of a chopper 25, power is made to consume, and an overvoltage is 
controlled. This is because the chopper control machine 31 cannot carry out ON / off 
deer actuation of the chopper actuation and the energy flow close rate to a smoothing 



capacitor 25, i.e., a short circuit accident occurrence point, cannot be detected at the 

time of the occurrence of short circuit accident on electric power system 35. 

[0029] With such a conventional overvoltage control means, when an overvoltage may 

be controlled with the current of an amount unnecessary in case of the short circuit 

accident on electric power system 35 and stress unnecessary for a smoothing capacitor 

25 started, there was a possibility of having contracted the life of this smoothing 

capacitor 25, consequently spoiling the economical efficiency of a system and 

dependability. 

[0030] 

[Problem(s) to be Solved by the Invention] The 1st invention was made in order to solve 
the problem of the conventional technique explained in relation to drawing 1 1 , and in 
case it changes the multiplexed control circuit which controls the timing of the gate 
pulse of the power converter using a semi-conductor, it aims at offering the control unit 
of the coil form induction machine which prevented giving disturbance to operational 
status. 

[003 1] The 2nd invention is what was made in order to solve the problem of the 
conventional technique explained in relation to drawing 13 . The fault of the 
conventional overvoltage control means is removed. In case of the short circuit accident 
on electric power system According to an accident occurrence point, it controls and has 
the overvoltage of smoothing capacitor both ends according to the current of suitable 
magnitude, reinforcement of a smoothing capacitor is attained, and it aims at offering 
the control unit of the coil form induction machine which can raise the economical 
efficiency of a system. 
[0032] 

[Means for Solving the Problem] Namely, the 1st invention connects the primary 
winding of a coil form induction machine to electric power system. The power 
converter which supplies the power of a variable frequency to the secondary winding of 
a coil form induction machine is connected. In the control unit of the coil form 
induction machine which adjusts the frequency of the power supplied to a secondary 
winding with this power converter based on the rotator rotational speed of a coil form 
induction machine, and the frequency of electric power system A control circuit 
selection means to choose two or more control circuits for controlling a power 
converter, and the control circuit which controls a power converter among two or more 
of these control circuits, A switching means to separate the secondary winding of a coil 
form induction machine from a frequency converter, and to short-circuit it, Based on the 
I/O signal of a control circuit selection means, the change of a control circuit is 
detected, a switching means is operated before the change of this control circuit, and it 
is characterized by providing the switching means control circuit which suspends 
actuation of a switching means after change termination. 

[0033] In this configuration, a cycloconverter is used as a frequency converter. 
Moreover, a switching means can consist of switching elements which open and close 
the short circuit which consists of a rectifier bridge connected with a secondary 
winding, and this secondary winding and a rectifier bridge, for example, a gate turn-off 
thyristor. In addition, a switching means can also be constituted using a thyristor. 
[0034] Moreover, the 2nd invention connects the primary winding of a coil form 
induction machine to electric power system, and supplies the power of a variable 
frequency to the secondary winding of this coil form induction machine. In the control 
unit of the coil form induction machine which adjusts the frequency of the power 
supplied to the primary winding of the coil form induction machine by which 
adjustable-speed operation is carried out to the frequency of said electric power system 



The converter which changes the alternating current power from a power source into 
direct current power, and smooth KONDESA which carries out smooth [ of the. output 
direct current voltage of this converter ], The inverter which changes into alternating 
current power the direct current power by which smooth was carried out, and is supplied 
to the secondary winding of a coil form induction machine by this smooth KONDESA, 
The electrical potential difference of the both ends of the direct current and smooth 
KONDESA which operate the accident detection equipment which detects the short 
circuit accident in electric power system, and two or more switching elements which 
constitute a converter, and flow to the input side of an inverter is controlled. And the 
converter controller which performs operation and a halt of a converter according to the 
signal from accident detection equipment, The converter controller which controls the 
current which operates two or more switching elements which constitute an inverter, 
and flows to the secondary winding of a coil form induction machine, and performs 
operation and a halt of an inverter according to the signal from accident detection 
equipment, The series circuit of resistance and a switching element by the chopper 
which it comes to connect with smooth KONDESA and juxtaposition two or more sets, 
and the accident detecting signal from accident detection equipment It is characterized 
by providing the chopper control machine which adjusts the number of the series circuit 
of the chopper operated according to electrical-potential-difference change of the both 
ends of smooth KONDESA. 
[0035] 

[Function] In the 1st invention, the control circuit which controls a power converter is 
multiplexed and the change of a control circuit is performed by the control circuit 
selection means. 

[0036] If the control circuit breaks down when the 1st control circuit is chosen, the 
failure signal of the 1st control circuit is inputted into a control circuit selection means 
and a switching means control circuit. First, a switching means control circuit operates a 
switching means with the selection signal of the 1 st control circuit, and the failure signal 
of the 1st control circuit, and short-circuits the secondary winding of a coil form 
induction machine with this switching means. Thereby, the secondary winding of a coil 
form induction machine is separated from a power converter, and the current in front of 
a short circuit flows to a secondary winding, i.e., a short circuit, as a transient direct 
current. 

[0037] A control circuit selection means carries out the selection signal of the 1st 
control circuit to formation of this short circuit with the failure signal of the 1st control 
circuit mostly 0 at coincidence, control of a power converter is suspended, subsequently 
the selection signal of the 2nd control circuit is generated, and control of a power 
converter is resumed by this 2nd control circuit. 

[0038] If the selection signal of the 2nd control circuit is taken out, with the selection 
signal of this 2nd control circuit, and the failure signal of the 1st control circuit, a 
switching means control circuit will set between a little, will output a stop signal to a 
switching means, and will cancel the short circuit of the secondary winding of a coil 
form induction machine. 

[0039] Since the frequency converter is already controlled by the 2nd control circuit in 
that case, the current which was flowing to the secondary winding through the 
switching means is taken over to a frequency converter, and flows. 
[0040] Since the current before the change of a control circuit flows to the secondary 
winding of a coil form induction machine through a switching means and the current is 
further succeeded also after the change of a control circuit also during the change of the 
multiplexed control circuit by the above that there is almost no fluctuation, the control 



circuit multiplexed without making the effective power of this system and reactive 
power change suddenly can be changed. 

[0041] In the 2nd invention, if short circuit accident occurs in electric power system, 
accident detection equipment will detect the occurrence of accident and will send an 
accident occurrence signal to a converter controller, an inverter controller, and a 
chopper control machine. A converter controller and an inverter controller suspend 
actuation of the switching element of a converter and an inverter, shortly after receiving 
an accident occurrence signal. A chopper control machine stops actuation of the 
switching element of all choppers, when a switching element [ / chopper ] is operated 
one by one, the rise of the electrical potential difference of the both ends of smooth 
KONDESA is controlled and this electrical potential difference falls below to a 
threshold lower than each reference voltage level, whenever it exceeded each reference 
voltage level as compared with the reference voltage level and order which prepared the 
electrical potential difference of the both ends of smooth KONDESA in multistage, 
when the accident occurrence signal was received. 

[0042] Thereby, the overvoltage of the smooth KONDESA both ends where the 
magnitude produced according to the generating point of short circuit accident in case 
of short circuit accident differs can be controlled with a suitable current value, and the 
conventional trouble with a possibility that stress may start smooth KONDESA unfairly 
conventionally can be canceled. 
[0043] 

[Example] Hereafter, the example of this invention is explained based on a drawing. In 
addition, the same sign is given to the part which is common for the conventional 
example, and the overlapping explanation is omitted. 

[0044] Drawing 1 shows one example of the control device of the coil form induction 
machine of the 1st invention, and has added the switching means 101 and the switching 
means control circuit 103 to the conventional example of drawing 1 1 . 
[0045] The switching means 101 is a switching means to short-circuit the secondary 
winding of the coil form induction machine 3, and consists of a switching element 107 
the rectifier bridge 105 and for a short circuit. A switching element 107 uses GTO 
controllable off. 

[0046] The switching means control circuit 103 consists of 103h of ON gate circuits 
which make said switching element 107 turn on, ON delay circuit 103i and single shot 
circuit 103j, and OFF gate circuit 103k that makes said switching element 107 turn off, 
as the example is shown in drawing 2 . [ the AND gates 103a, 103b, 103c, and 103d, the 
OR gates 103e and 103f, flip-flop 103g, ] Parallel connection of 103h of ON gate 
circuits and the off gate circuit 103k is carried out, and they are connected to the gate of 
a switching element 107. 

[0047] Next, when A system is chosen, A system breaks down, the case where B system 
is chosen is mentioned as an example, and an operation of this example is explained. 
[0048] In drawing 2 , if A system breaks down, when A system failure signal alpha is 
set to 1 and AND-gatel03a and OR-gate 103e are set to 1, flip-flop 103g will be set and 
an output will be set to 1. If a flip-flop 103g output is set to 1, 103h of ON gate circuits 
operates, and a switching element 1 07 is turned on. 

[0049] When a switching element 107 turns on, the secondary winding of the coil form 
induction machine 3 will be short-circuited through a bridge 105 and a switching 
element 107. Since the excitation inductance of an induction machine is large, the 
exciting current of an induction machine cannot change suddenly, but even if the 
secondary winding of the coil form induction machine 3 connects too hastily, the 
current in front of a short circuit flows to the secondary winding of the coil form 



induction machine 3 as a transient direct current. 

[0050] On the other hand, if A system breaks down, since A system selection signal 
beta currently outputted to control circuit 1 1 A with the control circuit selection means 
19 is set to 0 and the gate signal to the cycloconverter 5 from control circuit 1 1 A is 
turned off, a cycloconverter 5 is turned off. If the S AIKURO coin barter 5 turns off, B 
system selection signal epsilon currently outputted to control circuit 1 IB is set to 1, and 
the gate signal to the cycloconverter 5 from control circuit 1 IB is turned on, and will be 
in the condition that B system was chosen. If A system is out of order and B system is 
chosen, AND-gatel03a and OR-gate 103e are set to 0, 103d of AND gates and 103f of 
OR gates are set to 1, flip-flop 103g is reset, and 103h of ON gate circuits is turned off. 
[0051] Moreover, if 103f of OR gates is set to 1, off gate circuit 103k turns on through 
ON delay circuit 103i and single shot circuit 103j. 

[0052] Therefore, if A system is out of order and B system is chosen, a switching 
element 107 is turned off. Since the cycloconverter 5 is already controlled by control 
circuit 1 IB, the current which was flowing to the switching element 107 is taken over to 
a cycloconverter 5, and flows. 

[0053] Although the current which is flowing to the secondary winding of an induction 
machine 3 moves from the cycloconverter 5 under control of A system to the switching 
means 101 and it moves from it to the cycloconverter 5 under B system control after 
that while A system breaks down and B system is chosen, as stated above, a current 
value change in the meantime is small. 

[0054] In addition, although the switching means 101 which consists of GTO in which 
OFF control is possible was used in the above-mentioned example, as shown in drawing 
3 , a thyristor 109 may constitute this switching means. Since the rated current is large 
compared with GTO, in the case of a large-sized induction machine, a thyristor has the 
advantage to which the direction of a thyristor can make a switching means small. 
However, since there is no off control function in the switching means itself, it is 
necessary to make the control circuits 1 1 A and 1 IB of a cycloconverter possess the 
control function which makes zero the current which is flowing for the switching 
means. 

[0055] Drawing 4 is equipped with the different chopper 1 1 1 and the different chopper 
control machine 113 from the conventional example which shows one example of the 
control device of the coil form induction machine of the 2nd this invention, and is 
shown in drawing 13 . Other configurations are the same as the conventional example 
shown in drawing 13 . 

[0056] A chopper 111 consists of resistance 1 15a- 1 15c and self-extinction of arc form 
switching elements 1 17a-l 17c, as shown also in drawing 5 . Here, the case where GTO 
is used as self-extinction of arc form switching elements 1 1 7a- 1 1 7c is considered. 
[0057] Moreover, the configuration of the chopper control machine 1 13 is shown in 
drawing 6 .In drawing 6 , 1 19a-l 19d are electrical -potential-difference setters which set 
up reference voltage VI, V2, V3, and a threshold Vo (however, Vo <V1 <V2 <V3), 
respectively. 121a-121d are comparators, and Comparators 121 a- 121c are the electrical 
potential differences Vd of the both ends of a chopper 1 1 1. It is reference voltage VI - 
V3, respectively. 1 is outputted at the adult time and 121d of comparators is the both- 
ends electrical potential difference Vd. Threshold Vo 1 is outputted at the time of 
smallness. 123a- 123d are the AND gates which consider the signal from Comparators 
121a-421d, and the signal from accident detection equipment 45 as an input, 
respectively. 125a- 125c set an output Q to 1, when the output of the AND gates 123a- 
123c is 1, respectively, they call the roll of the self-extinction of arc form switching 
elements 1 17a- 1 17c to which a chopper 111 corresponds, and when the output of 123 d 



of AND gates is 1 , they are a flip-flop which carries out the extinction of arc of the self- 
extinction of arc form switching elements 1 17a- 1 17c which set an output Q to 0 and 
correspond. 

[0058] In the above-mentioned configuration, it usually operates like the conventional 
example at the time of operation. That is, it generates electricity by rotating the rotator 
of coil form induction generator 3 f in rotation of the adjustable-speed prime movers 1, 
such as a hydraulic turbine, and power is supplied to electric power system 35. Since the 
rotational frequency of the adjustable-speed prime mover 1 is not always in agreement 
with the frequency of the power of electric power system 35 in that case, the control 
unit of coil form induction generator 3' In order to make in agreement the frequency of 
the power supplied to the primary winding of coil form induction generator 3', and the 
frequency of the power which flows for a network The frequency of the power supplied 
to the secondary winding of coil form induction generator 3 1 from an inverter 27 is 
adjusted, and it compensates for the difference of the frequency of the power which 
flows to electric power system 35 with the frequency of the power which flows to this 
secondary winding, and the rotational frequency of the rotator of coil form induction 
generator 3 T . 

[0059] Next, an operation of this example when short circuit accident occurs is 
explained to electric power system 35. First, if short circuit accident occurs in electric 
power system 35, accident detection equipment 45 will detect the occurrence of 
accident, and will send the signal of the occurrence of accident to the inverter controller 
33, the converter controller 29, and the chopper control machine 1 13. As mentioned 
above, the inverter controller 33 and the converter controller 29 which received the 
accident occurrence signal carry out the extinction of arc of the self-extinction of arc 
form switching elements 57a-57f ( drawing 15 ) of an inverter 27, and the self- 
extinction of arc form switching elements 73a-73f ( drawing 17 ) of a converter 21 
altogether immediately, respectively, and suspend switching actuation. 
[0060] On the other hand, the chopper control machine 1 13 is the electrical potential 
difference Vd of the both ends of a chopper 1 1 1 by making the roll of the self-extinction 
of arc form switching elements 1 17a- 1 17c of a chopper 1 1 1 of the number according to 
an accident point call, making chopper actuation start, and making power consume in 
some of resistance 1 15a- 1 15c of a chopper 1 1 1, or all, if an accident occurrence signal 
is received. It is made to fall. 

[0061] If the accident in electric power system is recovered, accident detection 
equipment 45 will send a no accident signal to the inverter controller 33, the converter 
controller 29, and the chopper control machine 113. The inverter controller 33 and the 
converter controller 29 which received the no accident signal resume the self-extinction 
of arc form switching elements 57a-57f of an inverter 27 and a converter 21, and 
switching actuation of 73 a-73f immediately, respectively. The chopper control machine 
113 which received the no accident signal in coincidence carries out the extinction of 
arc of the switching elements 1 17a- 1 17c of a chopper 111 immediately, and stops 
chopper actuation. 

[0062] Furthermore, actuation of a chopper 1 1 1 and the chopper control machine 1 1 3 is 
explained to a detail. The chopper control machine 113 will permit chopper control, 
supposing it receives the signal from accident detection equipment 45 and an accident 
occurrence signal "1" is inputted. The chopper control machine 113 performs three 
kinds of following actuation. 

[0063] The 1st actuation is the electrical potential difference Vd of the both ends of a 
chopper 111 first. Reference voltage VI which is detected and has been set as the 
chopper control machine 113 If large, the roll of self-extinction of arc form switching 



element 1 17a of a chopper 111 will be called, and resistance 1 15a will be made to 
consume a sink and power for a current, electrical potential difference Vd of the 
chopper both ends as shown in drawing 7 R> 7, after calling the roll of switching 
element 1 17a at this time if it begins to fall ~ switching elements 1 17a-l 17c — that 
condition — maintaining — Vd it was set as the chopper control machine 113 — 
spreading ~ carrying out — value Vo When it becomes small, the extinction of arc of all 
the switching elements 1 1 7a- 1 1 7c is carried out. 

[0064] The 2nd actuation is the electrical potential difference Vd of the both ends of a 
chopper 111. Reference voltage level VI which is detected and has been set as the 
chopper control machine 113 If large, the roll of self-extinction of arc form switching 
element 1 17a of a chopper 111 will be called, and resistance 1 15a will be made to 
consume a sink and power for a current. As shown in drawing 8 R> 8, after calling the 
roll of switching element 1 1 7a at this time, it is Vd further. The 2nd reference voltage 
level V2 which rose and was set as the chopper control machine 113 When it reaches, 
the roll of self-extinction of arc form switching element 1 17b of a chopper 1 1 1 is called, 
and resistance 1 15b is made to consume a sink and power for a current . After calling 
the roll of switching element 1 17b, it is the electrical potential difference Vd of chopper 
1 1 1 both ends. If it begins to fall, switching elements 1 17a-l 17c will be maintained at 
the condition, and it will be Vd. Threshold Vo set as the chopper control machine 113 
When it becomes small, the extinction of arc of all the switching elements 1 17a- 1 17c is 
carried out. 

[0065] The 3rd actuation is the electrical potential difference Vd of the both ends of a 
chopper 111. Reference voltage level VI which is detected and has been set as the 
chopper control machine 1 1 3 If large, the roll of self-extinction of arc form switching 
element 1 17a of a chopper 111 will be called, and resistance 1 15a will be made to 
consume a sink and power for a current. As shown in drawing 9 R> 9, after calling the 
roll of switching element 1 1 7a at this time, it is Vd further. The 2nd reference voltage 
level V2 which rose and was set as the chopper control machine 113 When it reaches, 
the roll of self-extinction of arc form switching element 1 17b of a chopper 1 1 1 is called, 
and resistance 1 15b is made to consume a sink and power for a current. After calling the 
roll of switching element 1 17b, it is Vd further. The 3rd reference voltage level V3 ■ 
which rose and was set as the chopper control machine 113 When it reaches, the roll of 
self-extinction of arc form switching element 1 17c of a chopper 1 1 1 is called, and 
resistance 1 15c is made to consume a sink and power for a current. After calling the roll 
of switching element 1 17c, it is the electrical potential difference Vd of chopper both 
ends. If it begins to fall, switching elements 1 17a- 1 17c will be maintained at the 
condition, and it will be Vd. Threshold Vo set as the chopper control machine 113 
When it becomes small, the extinction of arc of all the switching elements 1 17a- 1 17c is 
carried out. 

[0066] Thus, in this example, if the electrical potential difference of the both ends of a 
chopper 111 begins to descend by having called the roll of the switching elements 1 17a- 
1 1 7b of a chopper 1 1 1 in order, and having called the roll of a switching element when 
short circuit accident occurs on the network 35 connected to the adjustable-speed 
generation-of-electrical-energy system and the electrical potential difference of the both 
ends of a chopper 111 rises, the roll of a switching element will not be called any more. 
The actuation of such a chopper 1 1 1 of dependability of the whole adjustable-speed 
generation-of-electrical-energy system improves while the stress which does not pass a 
current unnecessary for a smoothing capacitor 25 at the time of overvoltage control, 
consequently starts a smoothing capacitor 25 decreases and a life also improves 
elongation and economical efficiency, since the suitable current doubled with extent of 



the overvoltage of chopper both ends can perform overvoltage control. 
[0067] 

[Effect of the Invention] As described above, since the current before a control circuit 
change is flowing to the secondary winding of a coil form induction machine, according 
to the 1 st invention, the change of the control circuit multiplexed without making the 
effective power of this system and reactive power change suddenly can be performed 
also during the change of the control circuit where the power converter was multiplexed 
by having established a switching means to short-circuit the secondary winding of a coil 
form induction machine. Therefore, it becomes possible by multiplexing a control 
circuit to raise the dependability of a system. 

[0068] Moreover, by equipping with the overvoltage control means by this invention the 
secondary- winding exciting arrangement of the coil form induction generator which 
consists of a GTO inverter, a GTO converter, and a smoothing capacitor according to 
the 2nd invention Transmission-line short circuit accident occurs and operation of an 
inverter and a converter stops with a protective device. In the case so that the electrical 
potential difference of smoothing capacitor both ends may rise and it may become an 
overvoltage by it Adjust the number of the chopper which judges an accident 
occurrence point and is operated, and the overvoltage of the electrical potential 
difference of smoothing capacitor both ends is controlled according to the suitable 
current doubled with extent of the overvoltage which changes with accident occurrence 
points. A useless current is not passed to a smoothing capacitor, but the life of a 
smoothing capacitor is developed by it and it becomes possible to raise the economical 
efficiency and dependability of a system. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the control device of the coil form 
induction machine of one example of the 1 st invention. 

[Drawing 2] It is the block diagram showing an example of the switching means control 
circuit of drawing 1 . 

[Drawing 3] It is drawing showing other examples of the switching means concerning 
the 1st invention. 

[Drawing 4] It is the block diagram showing the control device of the coil form 
induction machine of one example of the 2nd this invention. 

[Drawing 5] It is drawing showing the example of circuitry of the chopper concerning 
the 2nd invention. 

[Drawing 61 It is drawing showing an example of the chopper control machine 
concerning the 2nd invention. 

[Drawing 7] It is the wave form chart showing the overvoltage control actuation in the 
2nd invention. 

[Drawing 8] It is the wave form chart showing the overvoltage control actuation in the 
2nd invention. 

[Drawing 9] It is the wave form chart showing the overvoltage control actuation in the 
2nd invention. 

[Drawing 101 It is drawing showing the common adjustable-speed operation system 
which used the cycloconverter in a frequency converter. 

[Drawing 1 11 It is the block diagram showing the conventional example of the 1st 



invention. 

[Drawing 12] It is drawing showing an example of a control circuit selection means. 
[Drawing 131 It is the block diagram showing the conventional example of the 2nd 
invention. 

[Drawing 141 It is drawing showing the configuration of the conventional chopper. 
[Drawing 151 It is drawing showing an example of the main circuit of an inverter. 
[Drawing 161 It is the block diagram showing the example of a control configuration of 
an inverter controller. 

[Drawing 17] It is drawing showing an example of the main circuit of a converter. 
[Drawing 181 It is the block diagram showing the example of a control configuration of 
a converter controller. 

[Drawing 191 It is drawing showing a different accident occurrence point in electric 
power system. 

[Drawing 201 It is the wave form chart showing the overvoltage control actuation in the 
conventional example of drawing 13 when short circuit accident occurs at X point of 
drawing 19 . 

[Drawing 211 It is the wave form chart showing the overvoltage control actuation in the 
conventional example of drawing 13 when short circuit accident occurs at Y point of 
drawing 19 . 

[Description of Notations] 

I Adjustable-speed prime mover 

3 Coil form induction machine 

3' .... Coil form induction generator 

5 Cycloconverter 

II Control circuit 

17, 47, 49, 51 Current detector 

19 Control circuit selection means 

21 Converter 

23,111 — Chopper 

25 Smoothing capacitor 

27 Inverter 

29 Converter controller 

31,113 ~ Chopper control machine 

33 Inverter controller 

35 Electric power system 

41 43 — Electrical-potential-difference detector 
53,115 — Resistance 

55, 57, 73,1 17 — Self-extinction of arc form switching element (GTO) 

101 Switching means 

103 ...... Switching means control circuit 

105 Rectifier bridge 

107 Switching element 
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± d mm~&m®.\z.m&t 

9atB««&^«i^gssiffli-r-5fc»©aa©w«iaiK 

SB. 

C»*9!2] IMtSlfQReMMWWMioMfnSfll # 
[11**3] Sf*3Bli2«©#«I^R#»©S!l«SS 
s> 5>j9> S^-S^SKSBBEB-rsx-f >y ^>tf^ tip 

c&s c t *&&t^%mmmmk<T>mmm.« 

iagrr-5#«^$i*«©«i»«sir*viT, 

sag* & o$ii* c^m-r « a > /x- * 

Z.(Oa >/N*-^©tH*itaEfi£ES¥»-rS¥S3 >x- 

nt>\z%mu mmummmmn-'Ammizmm-tz 
■i>n-9t, 

t. 

ix-cfflrpS-f >A-*©A*«fciin£it^Sit£<fctf 

U *^MIB*ift«ltBSS*^©ffi^tj*:DTfl9E'f V 
A-^©jlK-<?jhSff53>A-^«fll8gt, 50 



*#Bfl¥7-194 196 

2 

ffitrttX-f y^>^*?©»5!lll»**«lia¥»a>5 i - 
WIB*a:^aj«B*e©»Sfe«ffl«^t«fcO, MIS¥« 

a >x— y-©wss©«EE^'fkicjifi:i;Tii^$-e--5iria5 1 
mm- s - t *^t^%mmmmm<nmmm.» 

[0 0 0 1] 

©Rwsacwrs. 

[0 0 0 2] 

[fi£3fc©t£fij] ®#, **, #>^***?HKfflK»« 
Kv-XfAll a*, &£, ttRtCftCTlOmiO* 
RSttTHS. 

[0003] 010 \mm&&mw\zii-'i 9un>r\ 

©t?» rhsuou 1 ^wunmis ttntstiii 

«l©@«E**iSI?l«3©ll^fce]t3ns. 

R*K3©-#c#«tfru. v, w«m*^S£(c«*n 

^^©->XxA©SilS^7C^Sn. =&#£iS§^ 
u, v, wlzmMMMTfrZH-^PV^yn—? 

fc^r«H«»©«*«t«»an*. D-r^aa^-? 

5«> IE#, ftS©tf*UX*:/yyS>tfm9J»tt3 
nTV>S&ffiffl1M 'JX?^J'r^5AU, 5 A V, 5 

^n-5«*©^JRft£^s. •9-f^nn>;t-^5© 

mnaBi in. 3 ©-jfc«»©a*«K 

SHK3ns«£EXJ£Sl 3, #«Ugf|#»3©liie»* 

tftttrr-sisHEtfttHgi 5, -&«ii©ess£8S 
m-r-sssi^tij^i 7*%#ensm^icj:D, im* 
D3>/\*-^5©u*«)E*«fciMa[ffi*wwr5t>©7? 

[0 0 0 4] Z<D£?fZ^mW&^*f'&lZ&^T, 
Ml, «J«*©*-fUX^ftWlT*aft««*0, 

>f £ D 3 >n—9 5 ®ffi[ffl|El& 1 1 ©8«tt3&«*'>Xf 

ipjK 1 1 o*aft*«ff *>tiT^^. 

[0 0 0 5] HUH "tM ^P3>n-^5OM0 

^AK&^T, «»lllKa«¥ai 9tt, SJSIeIS&I 1 
A, 1 1 B^6*BJC-9-f ^D3>^-^5&fiIflP*r* 
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3 

a, i iBtea*-ra»tt#RT*9. mi 2\zmmm 

[0 0 0 6] mi 2l£*5V*T, 19 a, 19b, 19 
c, 19dliANDy-h, 19e, 1 9 f «-f > /t— 

TV^A*l«ff^j5)&t0ta:D, MBHRl 1A#6 

7W^D3>;W5tt*7t«. iM^na>/\* 
^5^7^^ Rfr^ltftSZltKiD, A 
NDy-M9a©ffiMl^D, 7»J^7Dy^ 
19g^t7h$n§ fl B^Bl/TV^^ (B^& 
Bft^(5 = 0) AND**— M 9d©ffl*£j&U£ 
&£. MWIhF^I lBfcffl*LTl**B £** 

[0 0 0 7] K±ttA5R*ta«^nTViSt*fcA?S*t 

[0 0 0 8] dW^jT^, ^?D3>;t^50«>| 
@Bi ia, l iB««0SASIfit, — aEU-f^nn 
5 fcjk»TV***«, c:n«aTo3iSfcJ:S. 

SMIM^I 1A, 1 lB««0*X.*Rl;:4*~KrC 

ttttaqsasn*. b^b&#^ is^iitt^s^ 

fc*Sflfll§n»l 1A, 1 lBftWOWASCitt-MT 

BIS 11 A, 1 lB£«J9#*.T^So 
[0 0 0 9] EcDfcfc, M«11A, 11BCDSJD 

[0 0 10] fl-f^nnwWtlSf, 

[ooii] h 1 3 k % **^cd ^mmmrn 1 

©ffi*W£5**T. £©Hfc*a^T* Kfi»^«gB<hb 
T3>/t-*2 1, fay/12 3, ¥^>r>1t2 5 



(3) »HT7-194196 

* >n—9 2 7 M&ftXRRR<z>iM*B 

ffitLT, 3>/t-^*W»2 9, f3^BW3 1 

1 3 K&^T, 3 5 3 7 teS#^iffi3 5 <L 

•tt#ff*X«a3' t©IBIc^i»3n*»l©*E 

g, 3 9attflHra«wt«3' ' ©=&*»«ai*«* 

*3>;W2 lfc«IW*&a6©JB2 0«SE», 4 1 
fi^a 2 3 SIS 1 OHJEE&ffl 

10 &ttfflT£»2©«EttfflS> 4 5B«*»K3 5©I 

inmefttaT**ttfettttR« 4 7s=*s»ic» 
ns^^ffi-r-sifs i o>«»ttm». 4 9 &n >a- 

* 2 1 co a*«k**wht** 2 <z>tt9Kt*ffi«> 5 1 « 
$ 2 ©«ffi«©A**<0«tt&*m-r *s 3 <£>m«&a 

[0 0 12] ^3 y/12 3«, «#*«5 3 5fcfi«*Sfc 
Hi 4{ct>^-Tcfc^(c, fitt5 3t&3««»M 

a? x< ^ ^ >^$f 5 5 1 try- h • ^->^7 

•tMUX* (RT, GTOtt'«) 

[0 0 13] C©«fc5fcW£&5S«S'Xf Afc*5^T 
tt, BffiHEtttt, "I«5SH»«l©liie3I»fc«fcOK 

1 2 nit^mmsm/sk 3 - ota 
TOaunM 1 oBK»tt«**tt3 5 com^co^^sc 

tACD|«kt2:MMimi3' OHUKP^IIC* 
fc©Rtt* S#*I^K*fS«8i3' ©=*#«fc«f&a 

W4«**«3 5 £HJBbTWE;£tt*. 

[0014] st, «*«jR3 5tefflfi»a*s*febfc" 
ffbna. m*&ss3 5 icffinw^R^ 

;ifM3 3 fcn >/t-^WB2 9 ifs y^«WH 

K-f >/ v c-^«ffliig 3 3 tm^ >n—9mw& 2 9 \t. 
fti?na^M>;\ t -^2 7t3>;w2 i0gB 

MLT, «>fWt-^2 7«3>;W2 103K 
50 tt^S^:, fi^iC5 : a7^2 3©@aSWX'1 , 75 1 > 
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5 

^2 3(0^5 3\z^xmti^m^^^^t\z^ 

&£3 ST^iK^m^-r^th. *&$rfflgB4 5te&* 
^n^nm-i >n—9 2 7 t^n yn-$ 2 1 co^e^ 

ll:^tC^3^^2 3<DX<^^>^^5 5£*MttU 

[0015] ±tei«j& k&^t, ^>n-9 2 1 cd^iu 

>^iftLTGTO 5 7 a-5 7 f ^ffl^m, & 
X^^^>^T^^M^J^^-r^-H5 9 a~5 9 

f w&mznzo 

6 ^^Tct 5 fc, < >A-^ 2 7 ©m^fi'l^^S^t^ 

?tet>%mmMMm%mm3(DzLfrmm<D&mzWL 

Oiie D i tegit-tft^WtWaiiWWIlS (£AT* P 
\UmW<t.-?&) 6 3, 6 5 tCA^-r^. ^(^)PIW 
6 5 oattfl^V,) itV Qi te-ffi/Hffl^&g 
6 7\Z\j]Z*l, £<D^ffi/3ffi^M£6 7 0ili^ 

«fcLTPWMM»g6 9KA*;*n, PWMSW6 
9tt^ffl/Hffl^&^6 7 0ffi*fI^V Di> Vv., Vf. 

ttT^^tfc^^TPWMg^&Sg^Sii-, iPWMi 

-f ^2 7C0X-f y^ysfm? 5 7a-57f^i 
0? ■ MMMPSii:*. -r >A-*»j«iS3 3te, 
»SS[«tB»«4 5©fflAfl-l»Vi WWWft*3Rl/T^ 

s©T*na, ^>/W2 7®T^TOisfiwx 
^7?>^f5 7a-5 7 f 

[0017] n >/\*— ^ 2 1 <D^\B\&(D— 17\Z 
>y*ftbTGT07 3 a-7 3 f Sffl^ft*^ & 

x-r yr>sfmT\z\*mmnizy<i*~-}i7 5 a- 7 5 

[0 0 18] 3>;\'^MSS2 9H *0— WftHl 

8 k^t^ 3 \z. n >n-* 2 1 <Dmmm& t xtim 

IBWPS7 7KA*U KP l«fPS7 7fc<fcO«*B 



(4) #88^7-194196 

6 

^HBEVac R£EES3 9 <D-*«Aft«tt I Ae 

fS) 7 9fcA*U SPQ^m^7 9tCctD^JE^3 
9cD-*fflCD^34€^Qc £#tffiU £<Dffi£4tt#Qc 

lfcAflbT, COP IfflffiiS38 1 £Q*ttSMl Q , 
* ££7?, »2CD£E»3 9<D-*««JBEVac 

-*2 loitsiEffiaffifiiictD^^n&astBSfii 

dc* ttdii:Ha^^T»D, Sg 2 <Z>^JEES§ 3 9 
©-^C«*t«Mt*««J: 0^56 e>nfcS»6BSM I q c * 

[0 0 19] 3>/t-^«flffi2 9ft ^2(Dm^m 

S4 9l:ioT3>/W2 1 ©3SS«G>S8t 1 n , I 
v , If £t«HU 8 3 fcA*LT, 

*offl*s»jh/iiBijai«i«n«8 5fcA*-r«. But 

/EHSffi8HEijlB8 5fck fl9IBHffi/-ffi^S|g8 30 
a? ffl*^ ^2 <D«JEES 3 9 ©— *«*mtffiVA« # <E>& 
IBHW/k-^ ®TPLLt^) 8 7«H,T»&n 
fcK«EEVA«<0ffirfB0D *ffi3dttlcn«a>tt 

xtttuft 1 dc &mBa«iicn«a)«MEWu« 1 Qc 

[0 0 2 0] 3>;WH«PS2 9B, dttfcnft©* 
SeSffilo.* td(HifcHffiO«86ttUifl[lDeOfille 

Dc2 qffl(C[t[ffi<Dmg!@^ffllQc* fcdttfcfigffl© 

is^aii iqccosneQc2 **n*npi«w»8 

9, 9 1i:AM§, £CDPIfOT«8 9, 9 10^ 

n-entfasESisn* doi«nE/»ih««s6iftS9 30 

m^m^V, , Vb tt$&fc=ffi/Hffi«Sl»9 5IC± 
-3THffi(0tffVi«, Vvo VffctC^M^nX, PWM 
«*S9 7i:A*Sft5. ^(DPWM»9 7H ^ 
*/=«*«B9 5rt>6©ffl*»#Voe, Vvc> V, c «h 
Hft««*»9 9*6©HA»**n*ntt«Wa21fc 

3>A-^2 laBEiBM^X-f yf>y«T7 3 a- 
§§2 9il »»«WjK«4 5©ffl*««Vi 
B»K»X-f y?>y*T7 3 a-7 3 f 
[0 0 2 1] *Mfflgi4 5{t *1©»BE«3 70 

A e . S E T t JtttbT* Va c ^ V A p . S E T ^ D fc*^ ^> K 

**58*«^Sffl*-r«, *>bVAc#v A e.siT£0fc/h 
50 [0 0 2 2] ? 3 y/Wi3Hi ^iK^fflgM4 5 
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I 



7 

fflg§4 lK«fcoTatti3n*^ayA2 3©H«©«ffi 
Vd SA*U £<Z>f|ffi&ffifflVd #f3^MIB3 

S3Ut SJEE&MtVd mf3^/««S3 lie 
RSan&«BE«/h«Vi..i. A0t>/hS<«:ofcft6 
fcfc y/^ 2 3 cSBfiMX-f >y* : F 5 5 « 

5Pa y/WflS3 1 Ji^a y/nWP«f Jh-T*. 

[0023] ^^uT, h 1 9 \z^-?mji$kmz&^ 

#»ft*. £©a*tt, #a^»*56««3' <z>-&# 
aHKOttaftTMa-TSft -jk«K«tOMOUt^ 
£<fctK #j»«ll»5S««3©-5*C#«fctt, lHJte^<D 

[0 0 2 4] filK«ttC!)%£affifft*%tt(llS4 SfcJ; 

«KT<>/t-*««B3 3tt, <WW2 7©SB 
ffi«X^7^>^f5 7 a- 5 7 f 

ME-**M»»c»*b&iliB«Ett» >n—9 2 
70>^-f:t-K5 9 a~5 9 f fccfcoTSSESn* WitfL 

[0 0 2 5] ¥»3>?>U-2 5<0Sf«0«j£Vd £^ 
SLTV^^ay^HfllSS ltt* S^JEVd *^»K 
fiatlfca^ajBEaVd..., Zmx-Zt* ^3^/12 3 

fc««S«UT¥»3>7 s >*2 5<OW*©«)aEVd & 
ffiT$i*5o RaEEVd 55W3 7/«3HI1 
J££nfcS/h*JB£*Vd. B .. J:0%>/hS<&*t, 
3y/W»B3 l(^3 7^2 3(DSEM^yf 

[0 0 2 6] ^3 yrtfflm&S 1 £3^3 y/12 3 * 

ftS'&O^a 3OHSB<0«JEE»»taS«!t»X 
^fyf>y*f 5 5©fc«>©y-h«*»&BI2 Ofc^ 

To 

[0 0 2 7] CniCfcfLT, 019t;^tcfc^^ H*B 
Sah&JfijfllY ^l^i'>XfAH Jft^ 



(5) »BT7-194196 

x ra»Mfctf««* b**& t n c»ff*f? 5 
*a«a*&aa3' <z>=*««ic«*-r««E'b 

[0 0 2 8] ^CD«t^^Tt), ¥i3>r>D'2 5 

©waoajEVd f3y/ffl»ss3 ncwajga 

Icy a y/12 3 39rqhffettAd«t. ¥«3>^>it2 5 
©W«<B«EEV d <Z>±#affi^«Vi (t^^W3> 
■r r >-y-2 5 fcttATax^l^-rti/h^) {ct)^t>^ 

>*2 5©w*co«EEVd ©±#5s*j8«avi 
a? ^tni;««Eft3 i 3y/t2 5©aifi5 3fc«LT«*ft 

l^a^Aftfpco^>/*7b^«fPT*r, 

[0029] 2:©cfc5a:aaE©-ii«Ea«[#ftT?tt, a 

Xh^W5^ii:<fcoT, K¥?in>T : >1f 2 5 
[0 0 3 0] 

40 [0031] m2<Dsmn* mi 3\zmmvrmmvrz 

[0 0 3 2] 
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(6) 

9 

^m<DA&j]mmz&-j^x. Mm®%t<D®mx.*&m w 
u z<Dmwm®<D®wzmz^ y^>tf^&*mft 

*x<iv*> t/^mmw \b\& t z Mtffirz z. 1 z #m t 

[0 0 3 3] Z.<Dmmz$>\,)X. ffi$L$t$imgiW£VX 

^yv^mt. -xmmtmmznzmm^v yi? 

mm-fz^y^yt/m^ M7L\&f~h*-y*yv 

j-yy^mz. ^^x^^m^xm^^^thx^ 

[oo3 4] %tc, i2oiifi mmMmmm<D-#i 
#s*«*5Rtt^»«u mmmwmmm<D=z)kmm\z 
^mfc&<Dmj]&&mhx, ^mmm^n^mm^ 
w&m<»-&mm\z&i&t5n%nt!<Dmfe&*ttmmrt 
mm(Dm^mzmmr^mmmmmm(Dmmmmiz^> 
x, mm^<D&ffimti*w.ffi l mti\z&m?2>n>rt- 
zo^y^-^om^mnm^m^^m^ 
yf—^t, z(D^m^y^-^\z^x¥m^ntcm 30 
wtmti*&WLmtnz&WLi„ mmmmmmtD-frmmiz 
yn-?t, m*%M\z&nz>m&m8cztii 

-i yT-yvmTZMfthx^ >/t-^<oA*«tssns 
sca«st*j:«¥»3 y^-wmvSvmm&mmL. 
fr^m&&&mm&z<Dm^\zfcvxziyrt-#<Dmito 

&mmzmnz>nm>*mfflv, fr^&tfHtimwfrzo 
mmzj&vx-t >rt-9<D&m - t?±&n? n>n-* w 

yT-vtmmznLgL&mffizftxtez^ayrtt, m 

(Dmisi&m&miMzfevxmftzitz^a y/wmttm 
®<Di$&zMm*tz>?3 y/^mms t * jwrr * zt* 

[0 0 3 5] 



«pHJ¥7- 1 94196 
[0 0 3 6] »l<D«l»ll»*tjBR$nT^St 

«*3i««fiia»»i#aix-f y?y?^mmm®mz 

[0 0 3 7] COieiKBKOVfiK&BffRMrK:, ftmia 

KM«^a«. »io«i»i5iB©ai»e^fc<fcD»i(o 
ftf»niK©a««^* o \zLxm$8k&mms<Dmw% 

21 com 2 ©WtpluKK: J; 0 MttMHftttB0>mi«T9ll 

[0038] x>fy^>{f^mmmmmt. %2<duw 

R«-»i*l©«!Wia»a>ftl»«*fc±D, *l/Bt* 
[0 0 3 9] »Sftfc«|*««fWCfctB2<D* 

Wll»fcJ;DMWanTVi-50-C, X-f yf>y?at 

[0040] &±.\z&v* £miktsnr£MW®&<D®w 
?L*\zb. x-r y^y?^wt*ftLxmimmmm<Dzi 

[0 0 4 1] »2<&SMBfc$3irVT\ ttft#tt££J&fftt 

[0042] ztuz^r), mtemwwmz* m&m&v 
m±mmzjt^x±\^^^m^u^mziy^^ 
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(7) 

11 

[0 04 3] 

[oo4 4] hiii fbivRwommmmmmoMw 
mw<D-mmm&7Tkv*><D^ hi io«*«fcj*Lr 

[0045] x-fy^jf^ai o iamxni*«3 
(D^Amm^&m-r sx-f ^>^#&t<&d* sacs ^ 

7>J yylO 5 tS»ffl©X-f y^^y*-?! 07^& 
tt*. 7.<iy5>>!f*Ff- 1 0 7tt*7*»3WRHB&GT 

[0 0 4 6] X>f^>y¥ittWll8l0 3lt 02 
C^-M^^^iC, AND^-h 1 0 3 a, 10 
3b, 103c, 1 0 3 d GR^-M 0 3 e, 1 
03 ft* 7'Jy^7Dy^l03gt, WfSX-fy^ 
>^fl 0 7 £;t>£it£:t>y--h[mg&l 0 3 h 
*>x-< V< HIK1 0 3 i, v^iOl^gy hUreS 

i o 3 j t* mmx'fy3 i >?m=?i o 7^^^^^^> a? 
^7y-MEiKio3k^i^nTv^, 

h0Kl 0 3 hL*yy-h\*imi 0 3 klJl^Jgi^ 

[0 0 4 7] A*^as?snTv^tf?^A*^ 
[0048] H2fc*5^r, Ammm-rzt. a^& 

Bf^a*ti^r)ANDy-hl0 3a, OR^-h 
1 0 3 ertU tfc2>Z.t\Z£~DT, 7U^7ny^l 
0 3g*«tyh$ntHiAIJltft5. 7Vy?7Uy 30 
71 0 3 gCDffl*?&tl *>y-NeIJ»10 3 

h^tftff LTX-f y^>^*?l 0 7«^>-T^o 
[0 0 4 9] X-f y^jff 1 0 7^>-T-5t, # 
•»l!»i30r*aili^Uyy 1 0 5, X-fy^> 

tt, &*B*-i\ 3 ©zi^iMl^filSLT 

feS»ltMco«ffi^igfiSS^iSibT«^S^«3 

[0 0 5 0] ->fr. A*)WKI»rsi:* HffnaKSft? 49 

ai 9 \zxvmwiB\&i iAtffl*LTViSA*a«« 

fiS^O^D; ©H8I0K1 1 Aa>£<z>1M ^nawt 

-^5«t7t5o ^^na-f>;W5^7t5 
MWlHiSSi l B(cm*rbT^3B^3iRfg^£#n 
MfliglKl l BA^W^^na>A- ^ 5^ 
©y-hflf*tt*>U, B*jWJ3nfctttBi&*. 
A5R^acBbT^TB«*ta#i$nSt, ANDy-h 
103a, ORy-M0 3e^0i^0> ANDy- 
M03d, OR^-h 1 0 3 f ifll tUQ* 50 



#$!¥7 - 1 94 19 6 

12 

>^D>y^l 0 3 g*«U-fey h$tlT^>y-hlHlj»l 0 
3h«t7n, 

[0 0 5 1] ORy-M 0 3 f^UWt 

:*>x^ 03 i t^V^^ay MhIKI 0 

3 j S^LT*^— hH»l 0 3 k3&«*>fS. 

[0 0 5 2] hftifi^X, A*^K»bTViTB**«a 

fcftfiBlil&l lBfccfcDif'f^nn>n-^5tt#Jfli$ 
m\t*M tun yn-$ 5 \z3\gm&nTffitLZ>« 

[0 0 5 3] Hijfr^&Jzifc, A»M»LTB**t 

M^nsnmc, i#i3^r^iiMnt^i)iS 

[0 0 5 4] fccfc. ±iB^J8«T?tt^7«Hl*«Pr«^:G 

To*swx>fy?>y*ai o ift«^&«t, H3 
i i Bteft«si*s*8*at**. 

[0 0 5 5] H4lt »2<D*«^(?)#«»RW«©« 
iftSfay/U 1 l^tf^a^SIfllSgl 13^1 

[0 0 5 6] 1 1H 0 5£t>^r<£5lC, 

ffifSl 1 5 a~l 1 5 ctgEIWX^7f>^f 
1 1 7 a~l 1 7 c^Sfc*. JIZITK, SBMt^X 
-f7f>^f 1 17a-117c tUTGTOSffl^ 

[0 0 5 7] Sfc, f 3 ^aHSll30i«M6 
(C^*To 0 6 fc*HT, 119a-119dH ^-tv? 

ns^mHVi , v 2 , v 3 , is&zfv^mv* at 

fcLV„ <Vi <V 2 <Vs ) £Rjrr*«ffi«5£ST 
1 2 1 a-1 2 1 dttJMS»T*D, J£I£S£12 
1 a - 1 2 1 c te^a y/^ 111 <DW*B<D«EEVd ffi^t 

KBl 2 ld«W««EVd #L£VMSV> J;D*e!>fc 

^i^wat^o i 2 3 a~i 2 3dn -en-fnjtR 
si 2 1 a-i 2 1 dfrtomittmtmmmm* so* 

^cofs^-^A^t-T^ANDy-hT^^o 12 5a- 
12 5cH f^nANDy- H23a-123c 
©ffl*««10t*fflAQ£ltl/T, ^3^m 1 l(D 
y7>tf#=Pl 1 7 a-l 1 7 
c^/gff?L, ANDy-M23dOlBAtfl©^ 
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13 

ftzfrQ^O \Z LTJfiW* g Ei8«X «y ^ > 

1 1 7 a~l 1 7 cSfi»TS7Uy^7Dy^T» 

So 

[0 0 5 8] ±Kttfcfc:fc^T, aftaesMU «*« 

MdfcftiMEis?. coz^c»«fc«n*«*©«»iS[ 

fcJ:oT«***63 5 £fin***0Httft 
[0 0 5 9] «A«»3 5JCfi»»afedt»^Lfc 

9t?-ay^M»8Bl 1 3 lC»*MS£©«*fc» 
S. *tt»fe»*ft«»»ofc-fWt--jr«B»3 3i 

^fc-f >/W2 TOiBiBWX^y^y*? 5 7 
a-5 7f (015) t3>;W2 1©|Si»»X 
<yf>^*f7 3a-7 3f (017) St^TiHSt 

[0 0 6 0] 5Pa ?/t«!»Sl 1 3tt, ¥SfcfB£ 

1 lOiaBMX'f v^>9m^ 1 1 7 a~l 1 7 c 

lCOSStl 1 5 a~l 1 5 cOVK^, »SVittT^ 

[0061] «**HTfo«(t39«iHi*'rsi:, 

gB4 5tt«WSf[«^*-f >^-*«»«3 3 i3>;t 

-*«m»2 9 1 1 3 \zm%. mm& 

>/t~*«M s 3fc3>/t-*im« 

l©aaiBffl»X>f!y?>if*T5 7 a-5 7 f , 7 3 
a- 7 3 f CDX-f y?>^SI^BH-r§o ra«ffc, « 

1 10X-f^>^f 1 17a-117c$S 
SlU ^ay^ftfPSffjLSii:*. 

[0 0 6 2] 3-svn \ 1 l^Wfay^SI 

fISl 1 3 ©BfPSftmfcKW-r*. fay;W«ISl 

rij ««A*anfca:6«, fa^ms* 



(8) #§8^7-194196 

[0 0 6 3] *f» 1 ©ftt^tt, fg^l 1 lOMS 
ofiJEVd fcftfflU fay/Wfffil l 3KWELT 
^^S^mBEVi ±Dfe*frttntt, ^ay/ll 1 1© 
§EMX<7f>mi 1 7 a*jfiWUT«ttl 
1 5a£tt»&9El/. S^fciBRSli:*. m 
7\zmt£z)\z, x-f 7f>^$f 1 1 7 a£j£Pf l/fc 
ft, ?ay^M«©«JBEVi 38fnF3jfSD»86fc3a:6* X-f 
> 1 7 a-1 1 7 c S*0«5ilC««, V 

117a-l 17c^iit5o 
[0 0 6 4] fB2CD»fftt, fg^l 1 
JBEVd MftfliU f3y/tl«lll 1 3t£S5£L/r*5 

PMVi «fcot>**via:6«, ^ay/n 1 1© 

SESWX^yf^^fl 1 7 a€ji»I/TSttl 
1 5 ate*8S£«EU mJl&mitZlt&c Z(Dt^. m 
$\Z7*?<k?\Z. X^f7f>^f 1 1 7 a£;&0?L2i: 
ft. $^>(cVd #*±#U fa^lWll 1 3fcR£ 

snfcS2(aa»«EE«v2 \zmv terns * fa^/n 

a? 1 lC0gB^«X^^^>^Tl 1 7b^B?LT 

ssu 1 5bK«flt£siu x-ty 

r>tfm^l 1 7b«jftPfL/&«fc^ay^l i m» 

7 a - 1 17c £*-<0ttffifc:«^ Vd tf^a y/^tt» 
881 1 3fcR£3ttTV>*L€?v>«Vo ±D 
ofc<h#> "T^TOX-f y^>tfm=f 1 1 7 a-1 1 7 

c siBwrso 

[0 0 6 5] S3«t f3 7/H 1 lODSMOU 
JEVd fctfeffiU f3^a«gH3l:^LT»5 

IEMIX-1'>yf>^l 1 7 aSjgPf UTfiai 

i5ai:t«s«u *****s-a-*. m 

9\Z7K-r&o\z, X^fy^Sf 117a£MLfc 
ft, SSfcVd tf±JFU fay;«IH113l:BS 

1 10gEMfX-f^>^fl 17b£,&PfbT 
ffital 1 5bfc«8S£«EU «*Sifift31i:So X-fy 
f>y*fll7bftA»l/fc«, SSKVd *«±* 
U fa^WBl 1 3fc»€Snfc»3©a*«BE 
40 ffiVa fcjtb&»&, fa^lllCSEMfX^ 
V?*y9*=t 117c fcjSPf l/Tffifit 115c (Cttgt^ 

atu ntizmmzitZo ^7^*fii7cs 

x-r yf-ytfm? ina-inc t 
Vd ^3^Aawii3[:is$nwci 

^^l 1 7 a-l 1 7 c*«Ht" So 
[0 0 6 6] ^(7)J;«9(r> **1B«TW:, 

50 ^3 y/t 1 1 1 ©WS©«ffi^±#Ufc«-&. ^3 y/^ 
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1 1 lOMyf^f 1 1 7 a-1 1 7bSHI:I 

m i i<oHffl©«E*<TKbS6»st, -tneux-f 
yg t >y*?*jiWba^. :oi5afayyu i i 

[0 0 6 7] 

[KMCQj»*] JifBL^cfcdJ^ jgl©589§fc«fcnfcr. 

[0 0 6 8] *2C0»Mfc«fcntf, GTO-f>;t 

U fiiMlcAD-f^/t-^, 3>>t-*©«gjW* 

[Hi] 11,1 oxno-XMottviiviofims 
[02] ai©x>f ^^>^a«M»iM»©-«**-r 

[0 3] micD%M^^^X^^5 1 >^#©OfficDW 

[04] Sg 2 o*««o-^Mo4NI»lf 

[0 5] »2©«WK:***5 1 3y/X©iaiS«lJ««l*« 

[0 6] »2 0*WK^*5 t a!y^«||«(Z>-fif!€^ 
T0^&£o 

[07] »2©*WKl*>t*a«ffi«l«»fP**T«» 

[08] »2o*«t*w-*a«£EWM»fp&*-r»» 



(9) ^7-194196 

iff 

0T£3o 

[0 9] »2©»WlC^^samflE»iH»fP*^T»» 
0T&£o 

[0io] «*wa»ii:wjn3>;wtjg^ 
[01 1] »l©»W©«m«*«T:/ny*BTr* 

[012] «(«iia»a*i^a<3!>-«fc*-rH-c**. 

[013] *2©»WOlE*«lft«T^Dy^HT* 

[0 1 4] ae^co^g ^/TO«di««-rHT?**. 
[015] -f >/t-^©*HB©-«t*-rH-c**. 
[0 16] < >;i-*MW»©lli»irt«**t^Dy 

[017] 3>/t-^oiIaI»©-«&^fHT»So 

[018] riv/x-^MmotifPWttflfts-r^Dy 
[01 9] ***ttfc*w*»a**sfe»±«j«*«T 

2? [0 2 0] 01 9©X«ji)tT?fflBW!bj«»afeLfci:*© 
[0 2 1] 01 9©Y«£-Cffi«*8fa8*8£Ufcfc*© 

HW©R«] 

I pJ^«S»« 

3 #«^K*«8 

3 ' m&&mm%mm 

30 5 *>fjra3>;w 

I I <Hff ibiik 

17, 4 7, 4 9, 5 l-'-ttSEttttfS 

19 SUfflilHlKaiR^g: 

2 l nyn— ? 

2 3, 11 

2 5 ¥^n>x>it 

2 7 :»-f Wt— * 

2 9 3 

3 1,11 3-?ay/tJfflS 
40 3 3 -f>/t-*«|fPB 

3 5 «*SS«S 

4 1, 4 3-«ffifftfcHB 

5 3, 11 

5 5, 5 7, 7 3, 1 1 7-aa««»X-fyf>jf# 
^ (GTO) 

1 0 1 7sAv*>9^9L 

1 0 3 '.«• X-T y?>4f#»H»PHK 

i o 5 wtmivvv 

1 0 7 7s4v*>9tt 
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